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図 1 実大試験家屋の平面図と測定点 
  
写真 1 GSHP本体（左）と FCU（右） 
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送水温度 7℃と 14℃の場合に分けて実施した． 
 










では COP の変化はなく，送水が 45℃以上となると
負荷率が上昇するとともに COP はやや減少してい
る．冷房の場合，FCU1台稼働 14℃送水した時の平


















図 2 暖房実験の COPと負荷率の関係 
 
図 3 冷房実験の COPと負荷率の関係 
 
GSHPのエネルギー消費量 










図 5に 2018年の冷房期における COPと HP消費
電力の変動を示す．対象住宅の GSHPにおける定格
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図 4 エネルギー消費量の比較 
 
 
図 5 冷房期の COPとヒートポンプ消費電力の変動 
 
 
図 6  暖房期の COPとヒートポンプ消費電力の変動 
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図 7 暖房期の COPと採熱側往還温度の変動 
 
 
図 8 暖房期の COPと暖房側送水温度の変動 
 
 







































  Q2  =  |T2in－T2out|∙Vb2∙cb2∙ρb2 
 T2in：温度[℃] T2out：還温度[℃]  
 Vb2：流量[L/min] cb2：不凍液の比熱[kJ/kg・K]  
 ρb2：不凍液の密度[kg/L] Q2：出力[kW]   
2 COPを次の式で算出した． COP  = Q2/ WHP 
 Q2：出力[kW] WHP：HP消費電力[kW]  
    WHP  = W－(WP1+WP2) 
    W：GSHP消費電力[kW]  
    WP1：採熱側搬送ポンプ消費電力[kW] 
  WP2：暖冷房側搬送ポンプ消費電力[kW] 
3 負荷率 ηを次の式で算出した． η＝ Q2/Q∙ 100                           
 Q2：二次側出力[kW]   Q：定格暖冷房出力[kW]  
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A grand source heat pump system (GSHP) is an energy saving technology for space heating and cooling in large scale buildings. The authors 
think that GSHP could save home energy consumption in Akita. The energy consumed by space heating and cooling has been measured in several 
houses with GSHP in Noshiro city, Akita. The energy performance (COP) did not reach the expected GSHP performance. This paper described 
the outcomes of an experiment investigating spatial heating and cooling in a test house with GSHP. The test house was two story detached house 
at Honjyo campus where the temperature of two rooms on the first floor could be controlled using GSHP. Several experiments indicated that COP 
was associated with the supply temperature from GHSP to FCU in each room, and the loading factor indicated a secondary side output of GSHP / 
rated output of GSHP. Adjusting the supply temperature had a great effect on GSHP energy performance.  
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